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et al. [1], which described the detection of pathogens in patients
with persistent diarrhoea in Côte d’Ivoire (Africa) using several
approaches, including multiplex PCR. It is striking that most of
the aetiologic agents included in this study (18/20) have a similar
prevalence in the asymptomatic controls to that observed in
the symptomatic diarrhoeic patients, including those agents that
are well known as pathogens, such as enterotoxigenic Escher-
ichia coli, Salmonella spp., rotavirus and norovirus. Moreover,
seven of the pathogens were found more frequently in the
control group than in the diarrhoeic subjects, including E. coli
O157, for which the difference was statistically signiﬁcant (p
0.042). These data perfectly exemplify the need for negative
controls to identify the aetiologic agents of infectious diseases in
cohort studies, and even more so in areas where epidemiology
is little known, to better understand the role of each
microorganism.
Until now, most of the studies that have evaluated the cause
of febrile episodes have not included a control group composed
of afebrile people. Thus, when a pathogen is present in the
specimens of febrile patients, the consequent conclusion is that
it was the cause of the fever [2]. We can now observe a change
in paradigm by using molecular tools that allow us to observe
the diversity of microorganisms and their impact on human
diseases, which should prompt us to change our view of mi-
crobial pathogenesis, as inherited from De Koch. Indeed, we
previously systematically concluded that when a pathogen wasClinical Microbiology and Infection © 2015 European Society of Cpresent, it was the cause of the fever; however, when we
perform negative controls, we observe healthy carriers of the
same pathogens.
We are concerned by the fact that some authors have
failed to include the appropriate negative controls in their
studies [3]. Thus, investigators attempting to diagnose the
cause of fever should include negative healthy controls
adapted to the same situation and the same localization (same
time, similar localization, and adequate age). The complete
absence of these controls makes such studies confusing,
especially in Africa: if the speciﬁcities of the tests used are
known in Europe, they must also be evaluated in the studied
country because they determine the predictive value of the
tests (positive predictive value). Indeed, the incidence of many
pathogens included in recent publications [3] is completely
different in the studied areas from that observed in Europe.
The omission of asymptomatic individuals is a methodologic
mistake leading to erroneous conclusions that can possibly
negatively impact patient healthcare. As an example, antimi-
crobial prophylaxis for endocarditis after dental care had been
recommended on the basis of the development of strepto-
coccal bacteraemia after oral surgery. The enrollment of
healthy subjects would have allowed the researchers to
demonstrate that this same streptococcal bacteraemia can
occur in several physiologic situations, such as brushing teeth,
that do not require antibiotic treatment [4]. With regard to
this 50-year-long consensus, however, the horse is already
out of the barn.
Recent advances in diagnosis in infectious diseases and the
use of negative controls have permitted the detection of well-
known pathogens among afebrile people. Thus, Plasmodium
falciparum, the agent of malaria, is commonly detected in blood
specimens from healthy afebrile people in Africa, with a prev-
alence reaching 20% in Ethiopia and 32% in Senegal [5].
Moreover, this asymptomatic carriage was described to be
protective against malaria attacks. In the same manner, respi-
ratory viruses, including inﬂuenza virus, have been found in 12%
of the nasopharyngeal samples of Hajj pilgrims who do not
exhibit any symptoms [6], whereas ﬂu has always been
considered a strict pathogen. In fact, rotavirus and Clostridium
difﬁcile have little positive predictive value among children in
developed countries because there are many asymptomatic
carriers [1].
Thus, it is currently difﬁcult to interpret data extracted
from studies that explore fevers in patients in Africa [3]. For
example, recently in Tanzania, the prevalence of Streptococcus
pneumoniae DNA was shown to be less frequently detected in
febrile patients (5.1%) than in afebrile people (6.3%) [7].
Moreover, similar ﬁndings were observed concerning theClin Microbiol Infect 2015; 21: e51–e52
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main conclusion of the study is that clinical presentation of
the disease is not sufﬁcient to determine whether the subject
is infected by P. falciparum, S. pneumoniae, or both of the
agents. Another recent study performed in Tanzania, which
did not include negative controls but only included pretest
probabilities, is confusing, particularly for the 46.3% of the
multiple conditions established, which included malaria [1].
Considering the high prevalence of P. falciparum asymptomatic
carriage in Africa, it seems difﬁcult to clearly identify the
aetiologic agent of the fever observed in children for whom
several pathogens were detected, even if the authors have
indicated that Dar es Salaam is an area of low endemicity for
malaria. Overall, each syndrome in which subjects have been
categorized, ranging from respiratory infections to gastroen-
teritis, suffers from this major bias. Thus, the pathogenic role
of a microorganism should be considered when it is detected
more frequently in patients than in controls. Even if the
presence of the microbial agent may in fact be a cofactor or
the cause of a previous event that has not yet been deter-
mined, it should not be the sole criterion used to establish a
causal relationship.
The inclusion of control groups of healthy individuals in
studies is indispensable to better understand infectious diseases;
their use has revealed to us the existence of healthy carriers of
well-known pathogens, suggesting that we should change our
views on microbial pathogenesis.Clinical Microbiology and Infection © 2015 European Society of Clinical Microbiology and InfectTransparency declarationFinancial support was received from IHU Méditerranée Infec-
tion. Both authors report no conﬂicts of interest relevant to
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